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Conservation Agriculture CA) technologies have been promoted to improve soil conservation, however, adoption of these technologies has been facing challenges from smallholder farmers. The purpose of the study was to assess the role of technologies in soil conservation on smallholder farmers at Kiroka village. The study applied quantitative approaches,  T-test and Correlation tools as technique used to analyse data ,the sample size was 133 random and simple  sampling technique, questionnaires  were used in data collection. In the conserved farms production was high and contribute much for the soil social economic activities to take place in these ares where exchange of goods and services is done and as a results strengthening families lives hood. The study findings that farmers are aware on technologies used on soil conservation and their social economic benefits but luck an information concerning morden technologies and high cost of technologies tha hinder them from implementation. Farmers play a great role in setting up rules and regulations on imposing and describing strategies that can be utilized to enhance the performance of the land conservation. The study confirmed that various technologies have a positive relationship with the soil conservation hence technologies  plays a role in supporting effective soil conservation management, since it provides  supports to smallholder farmers, environment keeping as well as maintaining equal system and eventual change the lives hood of the entire community. Government institutions, farmers associations and all agriculture stakeholders continue to provide education, knowledge, seminars to the farmers to add value to the land by conserving the soil.
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1.1 Background to the Study
Soil erosion defined as wearing a way of a field's topsoil by the natural physical forces of water and wind or through forces associated with farming activities such as tillage (Jim, 2012). Erosion, whether it is by water, wind or tillage, involves three distinct actions-soil detachment, movement and deposition. Soil erosion is one of the most important and challenging problem facing farmers and natural resource managers worldwide (Lal, 2001). Soil erosion and degradation of the earth's surface is one of the most severe global problems of our times (Nanpham, 2001). 

According to (GEF, 2010) the degradation affects 33% of land surface, with consequences for more than 2.5 billion people. It is observed that worldwide about 40% of the worlds agricultural land is seriously degraded, where 80% of this degradation is caused by soil erosion (Angima, 2003). If land degradation continues to occur, the consequence will be a challenge for sustainable future productivity and food security of many developing countries especially Tanzania and Kenya (Muchira, 2018). Despite on-going land degradation and the urgent need for action to prevent and reverse land degradation, the problem has yet to be appropriately addressed, especially in the developing countries, including in Tanzania. Adequately strong policy action for sustainable land management is missing, and a coherent and evidence-based policy framework addressing it is still lacking (Nkonya, 2013). 

To meet the demand of the ever-increasing population in Tanzania, the country land conservation for agriculture is a priority, but poorly designed and planned land conservation undermines efforts to improve livelihoods and exposes people and environment to risks (Jim, 2012). To achieve sustainable production from conserved land it is obvious that the utilization of the limited resources in agriculture like land must be improved (FAO, 2011). The conservation measures have been implemented to alleviate both soil erosion, loss of soil moisture and low crop productivity, which symptoms of different extremes of rainfall conditions (Mahoo, 2012). 

1.2 Soil Conservation Technologies
Soil conservation is the prevention of soil loss from erosion or reduced fertility caused by over usage, acidification, sanitization or other chemical soil contamination (License, 2018). Slash-and-burn and other unsustainable methods of subsistence farming are practiced in some lesser developed areas. A sequel to the deforestation is typically large scale erosion, loss of soil nutrients and sometimes an area becomes a desert( future, 2017). Soil conservation technology refers to the techniques for improved soil conservation and affect both erosion and fertility of the soil. Some of the technologies used to enhance potential performance of soil conservation technologies particularly Terrace,  Fanya chini/ contour bunds, hillside ditches and agro-forestry, on alleviating both soil erosion, loss of soil moisture and low crop productivity in the context of food security and climate change under smallholder farmers in Kiroka Village. 

Technology has enabled human civilization to leave the Gatherer paradigm of existence and concentrate labor and land to the sole purpose of food production on an ever-increasing scale. The concept of scientific agriculture dates to publications by (Liebig ,1840) and ( Johnston ,1842), which speculated about the role of chemistry in agriculture (Pesek, 1993).

1.2.1 Terrace Technique 
A terrace is an earthen embankment, ridge or ridge-and-channel built across a slope (on the contour) to intercept runoff water and reduce soil erosion (Natural Resource Service, 2008 & Materu, 2016). Terraces are usually built in a series parallel to one another, with each terrace collecting excess water from the area above. Terraces can be designed to channel excess water into grass waterways or direct it underground to drainage tile and a stable outlet. Terrace constructed to reduce surface runoff water thus increasing infiltration and controlling water erosion known from an ancient history and used to transform landscape to steeped agro systems in many hilly or mountainous regions of the world (Zuazo, 2005 & Widomski, 2011).

Terrace consists of creating the level surfaces according to contour lines of transformed slope (Cots-Folch, 2006).  A series of trenches built along the contour lines at appropriate intervals. Terrace not only break long slopes into shorter segments to intercept surface runoff, but also serve as farm paths to facilitate farm operations and transportation. Bench terraces have been shown to be suitable on slopes up to 55% steep, with deep slopes and stable soils (Widomski, 2011). For instance in Kiroka village (in banana and maize cropping systems) terrace were implemented for limiting the soil erosion rate and improving water balance of eroded basins by increased infiltration of surface water into deeper layers of soil profile (Materu, 2016).

1.2.2 Fanya Chini /Contour Bunds Technique
Along the contour, series of ridges or bunds of mud are formed to check the run off. In channel terrace a shallow channel is dug and the mud is deposited along the lower edge of the canal (Bhavya, 2012) . In broad base bund terrace a canal is formed on the contour by excavating the mud. The canal is wide. If it is narrow it is called narrow based bund terrace. 

In bench terracing a series of platforms are formed along the contour across the general slope of the plant. (Waelti, 2018)Their principle is comparably simple, by building bunds along the contour lines, water runoff is slowed down, which leads to increased water infiltration and enhanced soil moisture. Using different designs, bunds are applicable to even and uneven grounds (with a gentle slope of up to 5 per cent). Bunds are usually constructed either with soil or stones.

1.2.3 Hillside Ditches Technique
A hillside ditch is a channel that has a supporting ridge on the lower side, constructed across the slope at defined gradient, with or without a vegetative barrier (Natural Resource Service, 2008& Materu, 2016). Hillside ditch constructed to reduce surface runoff are built across the hills. Hillside ditches consist of a series of shallow ditches built along the contour lines at appropriate intervals. Hillside ditches not only break long slopes into shorter segments to intercept surface runoff, but also serve as farm paths to facilitate farm operations and transportation. They have been shown to be suitable on slopes with a gradient of less than 40% (Mulengera, 2013). For instance in Kiroka village (Mahembe hamlet) in banana and maize cropping systems, hillside ditches were implemented for reducing soil loss and increase crop productivity (Mahoo, 2012) .
1.2.4 Agro-Forestry Technique
Agro forestry defined as land use (​https:​/​​/​en.wikipedia.org​/​wiki​/​Land_use" \o "Land use​) management system in which trees or shrubs are grown around or among crops or pastureland. It combines shrubs and trees in agricultural (​https:​/​​/​en.wikipedia.org​/​wiki​/​Agriculture" \o "Agriculture​) and forestry (​https:​/​​/​en.wikipedia.org​/​wiki​/​Forestry" \o "Forestry​) technologies to create more diverse, productive, profitable, healthy, ecologically sound, and sustainable (​https:​/​​/​en.wikipedia.org​/​wiki​/​Sustainability" \o "Sustainability​) land-use systems (Agroforestry, 2015).
Biodiversity (​https:​/​​/​en.wikipedia.org​/​wiki​/​Biodiversity" \o "Biodiversity​) in agro forestry systems is typically higher than in conventional agricultural systems. Two or more interacting plant species in a given area create a more complex habitat that can support a wider variety of fauna (Silvopasture, 2015) . 

Agro forestry is important for biodiversity for different reasons; It provides a more diverse habitat than a conventional agricultural system, Tropical bat and bird diversity for instance can be comparable to the diversity in natural forests,  Although agro forestry systems do not provide as many floristic species as forests and do not show the same canopy height, they do provide food and nesting possibilities, A further contribution to biodiversity is that the germplasm (​https:​/​​/​en.wikipedia.org​/​wiki​/​Germplasm" \o "Germplasm​) of sensitive species can be preserved. Furthermore, agro forests can serve as corridors between habitats (Annie, 2017). Agro forestry can help to conserve biodiversity by having a positive influence on other ecosystem services. The general question is how to implement a new method or technology of this area in order to avoid or mitigate the severe soil erosion?

1.3    Statement of the Problem
Technologies used in soil conservation have been one of the major problems facing the agriculture sector in many countries of the world. To achieve widespread improvement in the soil erosion problem it requires systematic as well as programmatic solutions; and here the expertise does not yet exist, more researches suggest why systematic reforms of soil and other agencies serving soil conservation are problematic but not how to address them for case of limiting surface runoff and sediment loss (Sassenrath, 2018). Further, most studies have concentrated on identifying causes of soil erosion, soil conservation techniques and little have been done on assessing impact or role of soil conservation technologies used to conserve soil erosion at Kiroka Village. 

In many countries of the world, the agricultural sector faces the challenges of missing simple and affordable technologies used to control soil erosion, retain moisture in the soil and improve crop productivity in the area (Mahoo, 2012). To achieve widespread improvement in the soil and water degradation it requires systematic as well as programmatic solutions. Further, a number of studies have concentrated much on identifying causes for soil and water degradation and uses of some of technologies such as Fanya chini, contour bunds, hillside ditches and agro forestry to conserve it  and little study have been done on assessing on the impacts of soil  conservation technologies that if well implemented can change the live hood of the community. 

The study done by  (Oldeman, 1991 & Bouwman, 2001) and (Stoorvogel, 2014) indicates that in Africa water erosion is main cause of land degradation about 1049 million hectares, followed by wind erosion is about 548 million hectares of land are eroded to a point where their original biotic functions have been fully destroyed and resilience reduced to such a level that rehabilitation to make them productive may be economically prohibitive. Declining yields and environmental problems associated with many agricultural systems around the world and Tanzania in particular have resulted in an on-going global call for adoption of sustainable ways of agricultural production (effects, 2018). 

Specific examples from Tanzania include the following: soil and water conservation technologies, conservation tillage etc. Soil loss and runoff are the main threats to soil and water conservation in the steep slopes of the Uluguru Mountains (Kingamkono, 2005). When soil erosion takes place without the influence of man it is known as normal, geological or natural erosion (Mahoo, 2012). However, soil erosion caused by water, wind or both has been reported to be active in Tanzania especially in Kiroka Village (Mahoo, 2012). Land management practices such as slash and burn agriculture, timber, charcoal and uncontrolled fires in Kiroka Village is the factors which influence soil erosion which cause soil loss and decline in yields and lead to environmental challenge (Kimaro, 2008). Soil Conservation Technologies (SCT)  has been practiced in Kiroka village but shows little impacts on improving crop production and reducing soil erosion (Tenge, 2004) in order to help improvement of the lives hood of the community at Kiroka village.

1.4 General Objective 
The general objective of this study was to analyse the role of technology in soil conservation to smallholder farmers in Kiroka village.

1.5 Specific Objectives
i.	To relate the soils in the non-conserved and conserved farms in kiroka
ii.	To assess the socio-economic benefits of the farmers livelihood with and without  conservation farm in kiroka
iii.	To examine appropriate strategies that enhances the performance of the land 	conservation.

1.6 Research Questions
The research questions for this study are as follows:
i.	Which are the characteristics of the soils in the non-conserved and conserved farms within the study area?
ii.	Which are the socio-economic benefits of soil and water conservation technologies on farmer’s livelihood in the study area?
iii.	Which appropriate strategies used in enhancing the performance of land conservation in the study area?

1.6.1 Hypotheses of the Study
i.	There is a positive relationship between the character of the soil in non-conserved and conserved farms 
ii.	There is a positive relationship between social economic benefits of the farmers live hood with and without conservation farms
iii.	There is a positive relationship between appropriate strategies and the performance of the land conservation.

1.7 Study Justification
Through this study beneficiaries will be the small holder farmers, master field, project managers, coordinators, community or public and donors. Findings from this study will be availed to soil conservation projects to assist them to understand the role of soil conservation technologies at large. The findings will also assist in the designing of interventions to help in the improvement of soil conservation technologies to change the life hood of the small holder farmers at Kiroka village.


















This chapter presents a survey of literature related to soil conservation efforts and their likely impacts on livelihoods of people throughout the world. It gives the theoretical literature review, empirical literature as well as policy review

2.2	Definition of Terms
This segment offers the working explanations of the basic terms and concepts used in this study; including soil conservation technology, conserved farms and non conserved farm.

2.2.1 Soil Conservation Technologies
Soil conservation technologies refers to the techniques for improved soil conservation and affect both erosion and fertility of the soil .Some of the technologies used to enhance potential performance of soil conservation technologies particularly Terrace,  Fanya chini/ contour bunds, hillside ditches and agro-forestry, on alleviating both soil erosion, loss of soil moisture and low crop productivity in the context of food security and climate change under smallholder farmers in Kiroka Village (Future, 2017). In this study, SCTs are Technologies used for Soil Improving, increasing agricultural productivity as a major stepping stone on the path out of poverty in Kiroka village .

2.2.2 Conserved Farms
These are farms that practice soil conservation techniques to improve the living and working condition for small holder farmers and community at large, protected farms from destruction due to erosion, and it becoming clear that the active interest and initiatives of the farmer is crucial for the success of such effort (FAO, 2009). In this study conserved farms are those farms which are revived damaged soil, minimize erosion, encourage plant growth, produce above-average yields and protect crops during droughts or flooding through applying different SCTs. The result is less labor and lower costs that increase farmers' profits and land be conserved.

2.2.3 Non Conserved Farms
Non- conserved farms are those farms that do not practice soil conservation techniques and are not protected farms from destruction due to erosion (Purdy, 2014). (Johnson, 2015) adds that in non conserved farms non of the soil conservation technology is practised, wide range of operation are carried out and to much work is necessary, to plough the soil and weed as many times, this is due to lack of soil conservation technologies. In this study, were accepte and use this meaning because they carry an equal weight and meaning .

2.3. Literature Review
2.3.1 Problem of Soil Erosion
Soil erosion is a process of detachment and transport of soil particles and/ or aggregates by water (raindrops and flowing water) and wind (Morgan, 1986,) According to (Schwab, 1981 & Ghimire, 2013), state that most effective way to control erosion is by maintaining surface cover and reducing the gradient of channels or surfaces over which water flows. Also the methods of land use, or agronomic and mechanical measures such as hillside ditches suitable for controlling soil erosion, aim principally at reducing run-off by increasing the proportion of the rainfall percolating into the soil and consequently beneficial in conserving soil and water (Schechambo, 1999). Although several soil conservation techniques have been developed and promoted, soil erosion continues to be a problem. Major factors that negatively influence adoption of SC measures are involvement in off-farm activities, insecure land tenure, location of fields and a lack of short-term benefits (Tenge, 2004).

2.3.2 Soil Characterization 
Soil characterization information gathered by systematic identification, grouping and delineation of different soils is required when sound interpretations towards land use potential are to be made. In addition, climatic and other ecological characteristics as well as socio-economic factors are also important elements in land management. According to (Msanya, 2003) soil properties and site characterization is inevitable for one to be able to advise both current and potential land users on utilization for development of soil/land management technologies such as fertilizer application, soil conservation techniques and improved tillage methods. Understanding of soil genesis, morphology and other key soil properties is a pre-requisite to sustainable use of soil resources (Msanya, 2003) and thus detailed knowledge about them is essential. 

There is need to have well characterized and defined ecological conditions to aid soil fertility specialists and other stakeholders of soil information to transfer agronomic technologies from one area to another. Well prepared soil resource inventories are benchmark in determining the potential and management requirements of specific areas for various land uses. The soil characterization has been performed in few selected high potential areas in Tanzania, which led to paucity of soil information ( Nyadz, 2004).

2.3.3 Soil Classification
Soil classification is the systematic arrangement of soils into groups or categories based on their characteristics, soil classification may organize knowledge and understand relationships among soils, establishes soil classes in predicting soil behavior and identifying the best uses of soil and estimating of soil productivity , Soil 13 classifications based largely on geologic origin of soil material and soil fertility for agricultural purposes, there are several systems on classifying soil (Msanya, 2013). The firsit system is Soil Taxonomy that is a basic system of soil classification for making and interpreting soil surveys ( Soil Survey Staff, 2015). The second system is World Reference Base for Soil Resources (WRB, 2015).

There are many reasons why soils are classified and these have been fairly well defined by Soil Taxonomy and WRB. The importance of soil classification stems from the need to bring systematic to the study of soil, as without classification the knowledge would be factual confusion that is difficult to retain and impossible to understand. Soil classification enables to see relationships among and between soils and their environment. It formulates principles of prediction value establish groups at various levels (WRB, 2015). The current study reports on site identification, description and characterization of some typical soils in Kiroka village.
2.4 Theoretical Review
2.4.1 Theory of Change
This  research study is guided by the theory of change (ToC) that has various applications in considering project planning, execution as well as project results based (outcomes). It is difficult to trace precisely when the term “theory of change” was first used, but a hint at its origins can be found in1950’s, in the considerable body of theoretical and applied development in the evaluation field, especially among the work of people in such as (Huey, 2011). Theory of change as an approach is a guiding framework for all stages of project life cycle, and sense-making when intervening intentionally in social change processes (Hivos, 2015). (Cathy, 2011) argues that theory of change is an ongoing process of reflection to explore change and how it happens - and what that means for the part we play in a particular context, sector and/or group of people.

Every project is packed with beliefs, assumptions and hypotheses about how change happens- the way humans work, or organizations, or political systems, or ecosystems, theory of change is about articulating these many underlying assumptions about how change will happen in a programme or project (Patricia, 2012). Theory of Change explains the process of change by outlining causal linkages in an initiative, i.e., its shorter-term, intermediate, and longer-term outcomes; this can be applied to small holder farmers and all stakeholders at Kiroka village in implementing simple and affordable technologies in soil conservation and in return the soil will be conserved, yield will increase and generate more income and lives of the community will be changed. 
Theory of Change lies in making the distinction between desired and actual outcomes and in requiring stakeholders to model their desired outcomes before they decide on forms of intervention to achieve those outcomes (Aspen Institute Roundtable. (1990s). Community Change. One of the strength of the theory of change is that it can be developed at outset which is the best at informing the planning of an initiative. Having worked out a change model, practitioners can make more informed decisions about strategy (​https:​/​​/​en.wikipedia.org​/​wiki​/​Strategy" \o "Strategy​) and tactics in implementing soil conservation technologies at early stages, and stakeholders can periodically refine the theory of change as evidence indicates.

Theory of change makes results more credible because they are predicted to occur in a certain way, visual representation of the change you want to see in your community and how you expect it to come about. Project managers and project field may implement to focus on the changes (outcomes) produced by adoption and practice of SC technologies to small holders farmers in any concerned area. the theory of change is well understood as a way which describes how  project produces long- term outcomes through a logical sequence of intermediate outcomes (Kasule, 2016). 

2.4.2 Soil Conservation Technologies
Soil conservation technologies (SC) that have been practiced in East Africa especially Tanzania, Kenya and Ethiopia show positive impacts on improving crop production, reducing soil erosion and soil moisture loss. A study conducted by (Tenge,2005) among smallholder farmers in the West Usambara Highlands in Tanzania estimated the financial efficiency of bench terraces, Fanya Juu terraces and Grass Strips. It revealed that profitability of these Soil Conservation Practices (SCPs) depended on soil type, slope and opportunity costs of labor and farmers’ subjective discount rates. 

However, soil erosion is often present on steep slopes with unstable soils that accelerate soil surface movement and run-off. Consequently, smallholder farmers with farms located on extremely sloped areas would need additional incentives to make soil conservation technologies economically attractive for them, this can be a lesson learned to Kiroka village where they face the same situation and such measure have to be applied (Tenge ,2005).

2.4.3 Adoption and Non Adoption of SC Technologies
Accelerated soil erosion is one of the major constraints to agricultural production in many parts of the Tanzanian highlands. Although several SC technologies have been developed and promoted, soil erosion continues to be a problem. Major factors that negatively influence adoption of SC measures are involvement in off-farm activities, insecure land tenure, location of fields and a lack of short-term benefits from SC. A study conducted at West Usambara Highlands in Tanzania by (Tenge, 2004), on social and economics of soil and water conservation, shows that there were some factors that affect the adoption of soil and water conservation by smallholder farmers. In order to have positive adoption of the SC technologies the following advices must be applicable: integration of social and economic factors into SC plans, the creation of more awareness among farmers of soil-erosion effects and long-term benefits of SC and the development of flexible SC (Tenge, 2004).
2.4.4 Social Economic Benefits of the Farmer’s Live Hood with and without Conservation
Spratt, (2015) states that the adoption of the soil conservation technologies to the small holder’s farmers has been widely successfully in the southern Cone region of South America compare to the areas with no conservation technologies programs. A leader in the development of conservation agriculture practice and other soil conservation technologies, for example Brazil has encouraged the spread of conservation agriculture technologies throughout the entire region especially to small holder’s farmers, The author further notes that social economic benefits of farmer’s live hood in areas where soil conservation technologies are adopted in Latin America include reduction of production costs, increases yield, increased soil biodiversity, which enhances environmental equilibrium, improved crop water balance, reduced labor demand and increase income.

Murungu, (2012) argues that small holders farmers on eastern cape province of south African have benefited from adopting the soil conservation technology compared to farmers who still based in traditionally conservation, these benefits include good development of crops, the effect of fertilizers on production is higher and agricultural production is higher than those areas where no SC technology for soil conservation. 

The DPCAI, (2013) adds that the soil conservation technologies to small holder’s farmers have led to reduced soil erosion, improved live hood of the farmers and their families by being able to produce more and higher quality crops for growing population, enhance nutrition value and safety of food to improve the health and wellbeing to the people within the community and world at large, agriculture sustainability through reduced resources use.

In Malawi, (Bruce, 2012) states that the adoption of the development of SWC technologies by small holder’s farmers in Malawi has been increased and this is due to the benefits that the small farmers gained which include increased organic matter, improved water retention, improved soil fertility, reduce soil erosion, reduce infestation and increased in crop production.

2.4.5 Appropriate Strategies to Enhance Performance of Land and Conservation
The (ICRDA, 2012) on study titled conservation agriculture: opportunities for intensified farming and environmental conservation: argues that appropriate strategies for enhancing performance pay a vital role to small holders farmers, author recommend that by providing education and information to overcome, sharing knowledge and practice of other countries, with example of how to proceed adoption; encouraging public-private partnerships to develop and deliver other inputs needed for conservation agriculture technology to protect. Author father notes that Politicians, public administrators, farmers, researchers, extension agents and
institutions can work together to formulate forward-looking and effective policy encouraging conservation. With adequate policies in place, it will be possible to obtain the ‘triple bottom line’ of economic, social and environmental sustainability, while at the same time improving soil health and boosting production.
Jessica, (2015) states that variety of alternative practices to conventional or intensive agriculture have been proposed, conservation land management strategies preserve or enhance ecosystem services without compromising farm production and may be adopted before, during or after cultivation. Strategies may be active, such as surface crop residue management, or passive, such as the existence of native vegetative patches in fields, practices may incorporate principles, amongst others, of multifunctional agriculture (producing food and non-food commodities, maintaining wild crop varieties, permanent soil cover using crop residues or cover crops, and crop rotation, Such practices often require minimal inputs with opportunities for enhancing small-holder production.

2.5 Empirical  Review
Spratt, (2015) on his study on conservation agriculture technology in Latin America states whose objective was “conservation agriculture technology” who used quantitative methodology, argues that, the conservation agriculture and soil conservation technology has been widely successful in Latin American specially Brazil, Chile, Argentina, Uruguay and Mexico. These countries have encouraged the spread of soil conservation technology through an effective and innovative network of farmers and their associations, private and public partnership. 

On his study revealed that soil conservation technology in Latin America refers as to no-tillage, and describes systems with direct seeding into untilled soil with minimum soil disturbance, permanent soil cover with growing crops or crops residues and crop rotation, no tillage implies the process of sowing the seed into soil not previously  tilled, the findings shows that these have led to benefits to farmers include soil conservation, low production costs and increased soil biodiversity, which enhances environmental equilibrium, improves crop water balance, and increase yield. Author  recommended that Latin America can be of good example for other countries to learn on how soil conservation has changed the lives of their community.

Murungu, (2012) on the study titled conservation agriculture for smallholder farmers in the Eastern Cape Province of South Africa, with main objective on “technologies in conservation agriculture and soil conservation”, primary data were collected through questionnaires and T-test and Correlation tools were applied on quantitative approach as study methodology, shows that agriculture scientists and policy makers in South Africa have tried to borrow from the Latin America experience on soil conservation technology to reduce land degradation and improves soil conservation. 

The findings in his study indicate that pillars of soil conservation technology were introduced including minimal soil disturbance through zero tillage and direct drilling, ecologically viable crops rotation and permanent soil top cover provided by cover crops, this has led to improved soil moisture conservation, which permits a good development of the crop, even in very bad conditions, less soil erosion even during the heavy rains of hurricane, the soil becomes more fertile and the effect of fertilizers on production is higher and agriculture production is higher than in traditionally managed plots, but only small number of farmers have managed to adopt to the new soil conservation technology while majority still implement rational ways which in return does not bring any changes to their lives.
The study conducted by (AFNet, 2011) on promoting conservation agriculture to smallholder farmers to improve land productivity and profitability among Smallholder farmers in Western Kenya, quantitative methodology was applied, where conservation agriculture and soil conservation technology were introduced; where SCT used include reduced/minimum tillage and soil cover (crops residues) and Various legume production practices (sole, rotation and intercropping). They found that conservation agriculture technology was one that holds  the key not only to sustainable food production but  improves soil conservation and other ecosystem services, because it address missing components in the intensive tillage-based standardized approach to agriculture intensification,  the aim of the project was to promote widespread adoption of conservation agriculture technology by smallholder farmers while protecting and improving soil conditions to achieve higher yields and enhanced environmental services in East Africa.In this study also quantitative.

The study conducted by (ICRDA, 2012) on study titled Conservation agriculture: Opportunities for intensified farming and environmental conservation; argues that appropriate strategies for enhancing performance pay a vital role to small holders farmers, author recommend that by providing education and information to overcome, sharing knowledge and practice of other countries, with example of how to proceed adoption; encouraging public-private partnerships to develop and deliver other inputs needed for conservation agriculture technology to protect. 

The Politicians, public administrators, farmers, researchers, extension agents and institutions can work together to formulate forward-looking and effective policy encouraging conservation. These countries have encouraged the appropriate strategies to enhance performance of land and conservation through an effective and innovative network, it will be possible to obtain the economic, social and environmental sustainability as triple bottom line, while at the same time improving soil health and incresing crop production.The primary data were collected by using simple random sample method and quantitative approaches were used to analyse data.

2.6  Conceptual Framework
The research study adopted different technologies used in soil conservation around as the guideline in assessing the role of technology in the entire issue of soil conservation. These technologies include no-tillage, crops residues, crops rotation, zero tillage, soil top cover crops and legume production. These technologies have proved and have great impact on soil conservation and farmers have benefited much to the area where they have managed to adopt these technologies (Mulung, 2013).
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Figure 2.1: Conceptual Framework
Source: Research 2018
Independent Variables are defined as a characteristic that a researcher applies to recognize a particular factor. Independent variables are also known as feature or forecast variable. The fact about the independent variable is that the participants of the research do not change it, and in any research study, there must be at least one independent variable (Majumdarjahim, 2016). In this study the researcher has used and listed some of these variables as it shows on the Figure 2.1. 

Khosan, (2014) states that dependent Variables are the subsequent type of variables that are measured using independent variables and they answer the question: ‘What is it that we are testing?’ and ‘What is the measured response to various levels of the independent variable?; they are the result of the participants’ actions and can be altered as the outcome of the participants’ actions, the number of dependent variables in an research should be more to get stronger and concrete results. 

2.7 Research Gap




This chapter describes how the research study was conducted. It describes the research methodology and design, study area and population, sample size and sampling techniques, data collection methods, research instruments, data analysis and presentation, quality control and ethical issues.

3.2 Research Paradigm 
According to Creswell, (2014), quantitative research approach is an approach used for testing objective theories by examining the relationship between dependent and independent variables. These variables in turn can be measured; typically on instruments so that, numbered data can be analyzed using statistical procedures. Creswell further notes that, quantitative approach is used in conducting researches that involve social problems, which call for specific approaches. Such problems include those involving the identification of factors that influence an outcome. Under the present study, a research approach is taken to mean a style used to quantitatively test specific objectives to verify whether the identified independent variables are significant or not based on the given dependent variable. Since the study aimed at assessing the role of technology in soil conservation, the quantitative approach is the best to be used to find out the relationship between technology and soil conservation practice in the study area.

3.3 Research Design
According to (Kumar, 2014), a research design is a plan, structure and strategy of investigation so conceived as to obtain answers to research questions or problems. It is an arrangement of situations for collection and analysis of data in a style that aims to combine relevance to the research purpose with employment in procedure. Under this study, research design is taken to mean a plan of the whole process used to collect and analyze data from respondents. The present study applies Cross-sectional Research Design. 

Cross-sectional design, also known as one-shot or status design is the design best suited to studies aimed at finding out the prevalence of a phenomenon, situation, problem, attitude or issue, by taking a cross-section of the population (Kumar, 2014). It involves deciding what a researcher wants to find out about, identifying the study population, selecting a sample and contacting respondents to find out the required information. It is useful in obtaining an overall picture as it stands at the time of the study. It is designed to study some phenomenon by taking a cross-section of population at one time (Creswell, 2014).  Thus, the study employed a cross-sectional research design, which gives a clear picture of the role of technology in soil conservation to smallholder’s farmers in Kiroka village. Furthermore, the design is relatively in expensive to conduct and consume less time, in the study area.

3.4 The Sampling Procedure
3.4.1 Study Area
The study was carried out in Kiroka village, Morogoro Rural District, Morogoro Region (Fig. 3.1). Kiroka village is situated in Morogoro rural District; it is about 35 km from Morogoro town along Morogoro-Matombo road. This village lies between 60 25'S and 60 50'S and 37030'E and 37049'E at an altitude of 887 m asl.  The village is along the lower reaches of Mahembe, Mwaya and Kiroka- river valleys.

Figure 3.1: Location of the Study Area 
Source: Research, 2019

Kiroka Village is one of the village that is highly engaged in agriculture activities and have been facing with differnts challenges of soil conservation technologies as the results economic growth and social sustanability of the community have beenshaked (Sobya, 2014). It is due this reason ledy the researcher to choose kiroka village so as to find out the solutions that can help the communities to come out of those mentioned challenges and ehance the agriculture activities.

3.4.2 Research Population
A research population is generally refers as a large collection of individuals or objects that become main focus of a scientific query and it is for the benefit of the population that researches are done. A research population is also known as a well-defined collection of individuals or objects known to have similar characteristics within a certain population usually have a common binding characteristic (Explorable, 2018).

Creswell, (2014), a target population is defined as the full set of cases from which a sample is taken, target population also refers to the entire group of individuals or objects to which researchers are interested in generalizing the conclusions, the target population usually has varying characteristics and it is also known as the theoretical population. Under this study, the total population was of two hundred (200) individual farmers from Kiroka village. From the above definition, Kiroka is full of small holder farmers whose their main activities is agriculture through out the year, and entire group deals with cultivation of defferent crops and they have enough experience fihting agaist soil conservation. The reasearcher believed that this group of people would have relevant information that added a value in this study.

3.4.3 Sample Size
A sample is a smaller group or sub-group obtained from the accessible population (Mugenda, 2009), this subgroup is carefully selected so as to be representative of the whole population with the relevant characteristics. Each member or case in the sample is referred to as subject, respondent or interviewee.
The sample size for the study was determined using the formula of (Yamene, 1967).
n=          N                       
             1+N(e)2
Where by 
N= population size 200
E= Exponential given (0.05)
From the above formula;
n=            200
        1+ 200(0.05)2
n=            200
        1+200(0.0025)
n=        200
       1+0.5
n= 200/1.5
n= 133.33
n= 133. Sample size

3.4.4 Sampling Procedure
Sampling procedure is a process of choosing part of a population to use to test hypotheses about the entire population. It is used to choose the number of participants, interviews, or work samples to use in the assessment process. If the sample data will be generalized to reflect the population, statistical selection processes should be used, e.g. random or stratified sampling. In this study simple random sampling and purposive sampling techniques was applied Gray, (2014), and individual elements in different categories were determined using both simple random and purposive sampling procedures table of (Krejcie & Morgan, 1970). 

The entire process of sampling is done in a single step with each subject selected independently of the other members of the population.  In this technique, each member of the population has an equal chance of being selected as subject (Ghauri, 2005). This was done to reduce the number of cases. When the population is small enough, researchers have the resources to reach out to all of them. This would be the best case scenario, making sure that everybody who matters to the survey is represented accurately (Hamed, 2016). 

In this research study, wards that were reaches, target population was 133 and sample size was 130, the distribution were as follows; Mabamba ward (33) was a target population and (32) were the sample size, mhembe ward (31) target population, (30) were the simple size, mwaya ward (41) was a target population and (40) simple size and msanvu ward (28) target population and (28) were the simple size. The sample techniques used to all wards were simple random.

3.5 Data Collection Methods
Primary Data Collection: In this research study, primary data were collected. Primary Data, its source, and methods of collection are briefly discussed in as follows. Primary data are those data collected for the first time and thus happen to be original in nature (Kothari, 2008). The primary data will be collected using the structured questionnaires that constitute closed–ended questions. Questionnaires will be provided to respondents who are then requested to complete (self administered questionnaires). Thus, the present study involved distribution of questionnaires to respondents.

3.6 Data Analysis
The present study aim was to assess the role of technology in soil conservation to small holder’s farmers in Kiroka village. Quantitative approaches were used for data analysis. Quantitative data from the questionnaire were coded and entered into the computer for computation of descriptive statistics. The Statistical Package for Social Sciences (SPSS version 16) was used to run descriptive statistics such as frequency and percentages, mean, mode and variance so as to present the quantitative data in form of tables and graphs based on the major research questions, and T-test as SPSS tools and Correlation tool ware applied  in themes in accordance with research objectives.

A t-test is a type of inferential statistic used to determine if there is a significant difference between the means of two groups, which may be related in certain features.  A test used as a hypothesis testing tool, which allows testing of an assumption applicable to a population. The t-test assesses whether the means of soil conservation technologies and soil conservation are statistically different from each other. The tool tells how significant  (​https:​/​​/​www.statisticshowto.datasciencecentral.com​/​what-is-statistical-significance​/​​)the differences between groups are. Correlation analysis is a method of statistical evaluation used to study the strength of a relationship between two, numerically measured, continuous variables soil conservation technologies and soil conservation. Wants to establish if there are possible connections between variables. 

The measurement of correlation and ranges between +1 and -1.+1 indicates the strongest positive correlation possible, and -1 indicates the strongest negative correlation possible. Therefore the closer the coefficient to either of these numbers the stronger the correlation of the data it represents. Data was also analysed by determining wich data is associated with this study,cross-analyzing to find out what is going on concerning the role of technology in soil conservation, and giving the ideas in the role of technology in soil conservation for the improvements.
3.7 Validity
 Validity refers to the ability of a scale or tool to measure what is supposed to measure (Kumar, 2014). Validity of research instruments is one of the most important aspects that should be clearly addressed in research. This is because, if the data collection instruments are invalid, then, the data collected using invalid instruments will be wrong too, and ultimately result into wrong findings and conclusions (Msabila & Nalaila, 2013). Therefore to test the validity of the research instrument, the questionnaires was presented by asking expert on soil conservation to look at the questions and give comments on them. In case of any ambiguous questions were corrected and the adjusted questionnaire was then be used in the study. The research instruments were validated in terms of content and face validity. The content-related technique measured the degree to which the questions items reflected the specific areas covered.

3.8 Reliability
According to (Saunders, 2009), reliability refers to the extent to which the data collection techniques or analysis procedures will yield consistent findings. The reliability has to do with the quality of measurement. It is the consistence or repeatability of a measure. According to (Pallant, 2016), internal reliability is tested by using Cronbach’s Alpha Coefficient, Cronbach's alpha is a measure of internal consistency, that is, how closely related a set of items are as a group. It is considered to be a measure of scale reliability. A “high” value for alpha does not imply that the measure is unidimensional. The researcher measured the reliability of the questionnaire to determine its consistency in testing what it was intended to measure. The test retest technique was used to estimate the reliability of the instruments, this involved administering the same test twice to the same group of respondents who had been identified for this purpose and the results  for the test were 0.9 and 0.8.

Table 3.1: Case Processing Summary
	         N	                            %
Cases                            Valid                                   Excluded                                     Total	60060	100.00.0100.00
Source: Field Data, 2019

Table 3.2: Reliability Status
Cronbach’s Alpha	N of items
.839	4
Source: Field Data, 2019

The alpha coefficient for the above items is .839, suggesting that the items have relatively internal high consistency, (Ramkumary, 2015) a reliability coefficient of .70 or higher is considered in most social science research situations.

3.9 Research Ethics
















This chapter presents, data findings, analysis and interpretation of the findings of the study. The findings have been presented in percentages, tables and narratives to make understanding of the study finding. 

4.2 Response Rates  
Out of a total of 133 targeted study respondents, only 130 positively responded by participating in the study, giving a 98% response rate and non-achievement of 3(2%)  respondents failed to show up during the process of meeting them. (Giguth, 2016) argues that 75% to 90% of the total respondents reached and participated in any research study can contribute greatly for such study to reach its objectives and contribute to the body of knowledge. The good return rate has been contributed by the respondents being is an agricultural society where meeting and distribution of questionnaire is simple. The group has been supporting researchers in the agriculture modern technologies in conservation.

Table 4.1: Respondents by Ward






Source: Field Data, 2019
The study wanted to know the respondents by ward. The findings shows that,  respondent by ward was Mabamba 32(24%) out of the 130 total respondents, Mhembe 30(23%), Mwaya 40(30%) and Msanvu 28(21%). This implies that Mwaya had high number of respondents and this is due to the fact that Mwaya is among the wards that engage mostly in agriculture activities and soil conservation activities are practised as well.

4.3 Analysing the Respondents’ Profile
4.3.1 Sex  
The study wanted to identify the sex composition of sex among the respondents. In this study 130 respondents were positively responded and among them,  79(61%) were males and 51(39%) were females. This implies that male respondents were more during the study and this is due to the reason that male are leading heads of the families and high percent of the land owned by them (James, 2016).






Source: Field Data, 2019

The Table 4.2 shows that male were 61% of the total respondents engage fully in agriculture related activities and have authority over the land, in the study found 39% was for female farmers. The study relates to a study conducted in Kathekakai Kenya settlement scheme, the findings revealed that despite both men and women participating in soil and water conservation initiatives, women’s efforts to adopt the recommended technologies was very high.  However, weman were hampered by their limited access to authoritative information and lack of control over land (Gathaara, 2009). This is also found in (Kayanje, 2015) study on implementation of soil conservation policy in uruguru mountains morogoro Tanzania where the findings show that women’s efforts to implement the soil conservation policies were weak and is due to lack of information and less or limited access and decision making over the land in their communities. The results shows in tanzania still dominance of male in land management is higher despite all the empowerment policy and all the advocacy done by government.

4.3.2 Age of Respondents
The study wanted to know the age group of respondents who are engaged to soil conservation and the results shows in Figure 4.1 that 15(12%) were between 20-30 years, 43(33%) were between 31-40 years, while 46(35%) were between 41-50 years and 26(20%) were from 50 years and above. 

Figure 4.1: Age of Respondents 
The data informs us that the respondents aged 41-50 years were the majority during the study carried out in Kiroka village. The head of the family usually in developing countries are males aged 41-50 and most of time they have ability to select the site for installing the SCT and chose the type of technology, the family members and hired laborers prepare the field and established and maintained the measure (Junge, 2009). 

4.3.3 Marital Status
The study wanted to know the marital status of the respondents, it is learned that male 33(46%) were single while 39(54%) were married, on the side of females, 24 (41%) were single while 34 (59%) were married.








The study wanted to know about the marital status on the population of male and female respondents, finding reveals that the majority 73(56%) were married compared to 57(44%) who were single. The implication was that the married respondents were more engaged in agriculture activities in Kiroka village in order to get food and to increase income of the family and the one who own the land so it makes sense to manage the land because they own it. Most of single respondents were not settled in the village, moved to urban area and engage with other activties.Also the single respondents hire the farm from married people for agricultural actities and fill as not responsible to manage the farm because next year there was no guarantee to hire the same farm.   (Mtama, 2007) states that marriage has an effect in production process as it increases labor availability, income generating, social and economic development to small holder farmers in an area where SCT is implemented.

4.3.4 Level of Education
The study also wanted to know about level of education of respondents and the results  varied in terms of education level. As shown in Figure 4.2, respondents varied in terms of education level. 6(4%) were at Masters/postgraduate level, 12(9%) were at undergraduate level; while 20(15%) were at diploma level and 29(22%) were at certificate level, 62(48%) were secondary education and 2% of respondent were not respond.

Figure 4.2: Respondents Level of Education
These results indicate that farmers’ education may significantly influence participation in SCT due to their knowledge but with more years in schooling probability of participating decreases, same results found by (Pascal, 2012) in the study of adoption and efficiency of selected conservation farming technologies found that education level is very important in implementation of SCT where instruction from administrative body, authorities and agriculture expertise can flow direct to small holder farmers who are implanters of consultancy and decision made by expertise in soil conservation technologies application.

4.4 The Soils in the Non-Conserved and Conserved Farms in the Study Area
The study wanted to attain the soil in non conserved and conserved farms and the following information were obtained by the use of frequencies and percentages and delivered inferential statistics used were Pearson correlation, coefficient of determination were applied. The first objective of the study was to relate the soil in the non-conserved and conserved farms in Kiroka village. In addition, climatic and other ecological characteristics as well as socio-economic factors are also important elements in land management.  The structure was measured using different variables whose results are shown in Table 4.5. 

On statement that small holder farmers have a positive attitude towards non-conserved soil and conserved soil, 1(1%) strongly disagreed, 5(7%) disagreed, 1(1%) was not  sure while 40(56%) agreed and 25(35%) strongly agreed. This implies that majority of people( 91%) accepted the statement of the characterization of non-conserved soil and conserved soil in Kiroka village, as the results of knowledge help them in agriculture activities hence production will be inreased and live hood of the community will be better. On the statement that Government or NGOs assisting smallholder farmers in conserving the soil through various technology, 13(11%) disagreed, 9(8%) was not sure, 31(26%) agreed and 67(55 %) strongly agreed. With the majority being respondents who either strongly agreed or agreed, accepted the statement. The lesson know here was that the government and other non government organization play a role in soil conservation technologies but few are either not awere of this assistance and that lead to poor achievement in combating SC,  so the government and all stakeholders should make sure that provide knowledge and skills on soil conservation in order to reache majorities especially to those areas that are affected much.

Under statement that technologies such as terrace, fanyachini, hillside ditches, agroforestry and no-tillage  used to conserve soil in Kiroka village have great role in conserving the soil, 9 (7%) disagreed, 7 (6%) was not sure and  66 (54%) agreed while 40 (33%) strongly agreed, indicating that the majority accepted the statement during the study in Kiroka village. Large number of small holder farmers in Kiroka Village are aware on SC technologies, in all conserved farms, social and economic development cannot be compared with non conserved farms where life standard of the farmers is quit lower. 

Cornel University, (2015) argue that farmers using CA technologies typically report higher yields (up to 45-48% higher) with fewer water, fertilizer and labor inputs, thereby resulting in higher overall farm profits. In Paraguay, net farm income of no-till (NT) farming on large-scale commercial farms increased from $2,3467 to $32,608 more than farms using conventional tillage over a 10 year period. The economic benefits of conservation agriculture technologies is greater than any other factor, has lead to widespread adoption among both large- and small-scale farmers throughout the world. 

4.4.1 Correlations on Use of Technologies on Land Conservation.
A correlation study is the way used to determine whether or not two variables are correlated or related. This means to study whether an increase or decrease in one variable corresponds to an increase or decrease in the other variable. In determining technology in soil conservation to smallholder farmers, correlation analysis was carried out. Pearson correlation coefficient (r) was used to determine the strength of the relationship between technology and soil conservation. 

Table 4.4: Correlations between Technology and soil Conservation
Technologies	Soil conservation
TECHNOLOGIES   Pearson0.637**                                  Correlation                                Sig.(2-tailed)	1                                             0.000                                 
SOIL CONSERVATION Pearson1                                  Correlation                                Sig.(2-tailed) ** Correlation is significant at the 0.01 level (2-tailed).	0.637**                                                     

This is shown in Table 4.7 which indicates that there was significant relationship between technologies (0.637) on soil conservation to smallholder farmers performance, this implies that in a farm conservation technologies are applies there is a great outcome to the concerned community. The results relates to (Chikoye, 2009) on the study titled farmers adoption of soil conservation technologies, same results observed positive correlation between technology, knowledge of appropriate technologies, farming experience and the number of SCTs adopted emphasizes the importance of SCTs in non-conserved and conserved farms.

Table 4.5: Summary of Conserved Land and its Economic Benefits
		Frequency	Percentage	Mean	Standard Deviation
Social economic benefits to conserved farms are higher compare to non-conserved farms.	DisagreeNot sureAgreeStrongly  AgreeGrand total	21114751130	16%9%36%39%100%	4.28	0.650
In conserved farms, production increases and income generation increase farmer’s economy increases	DisagreeNot sureStrongly AgreeAgreeGrand total	28193548130	21%15%27%37%100%	4.1	  0.842
In non-conserved farms social economy development activities are static	DisagreeNot sureStrongly AgreeAgreeGrand total	16134259130	12%10%32%45%100%	4.29	0.74
Social economic integration can easily be implemented in conserved farms than non-conserved farms	DisagreeNot sureStrongly AgreeAgreeGrand total	16232665130	12%18%20%50%100%	   4.6	  0.59
Source: Researcher 2018

The study wanted to know the relationship between technologies in non-conserved and conserved farms. The information collected indicate that there is strength relationship between them, so there are possible connections between variables. In non conserved farm, social and economic development is very low becouse still small holder farmers use local methods of conserved soil as a results production is very low compare to conserved farms .

From the Table 4.5, the study wanted to know the social economic benefit from the conserved farms and non conserved farms. The statement was social economic benefit from the conserved farms is high and non conserved farms is low. 21(16%) disagreed, 11(9%) was not sure, 47(36%) agreed while 51(39%) strongly agreed, the majority accepted the statement and that this implies that the most of farmer in Kiroka village understand well the different benefit that come out from conserved farms as production increases, income generation increases, farmer’s economy also increases, this is an experience from what they produce in their daily agriculture activities. This implies that in non conserved farms income generation is low because still people are practicing local methods of soil conservation (Hinrichs, 2008) .

On the statement that Social economic integration can easily to be implemented in conserved farms than non-conserved farms, 16 (12%) disagreed, 13 (10%) was not sure, 42 (32%) strong agree, 65 (50%) agreed. This indicate that there is an intergration of social economic activities in all conserved farms where people can exchange goods and services. (FAO, 2015) the capital of small farm households consists largely of goods produced by them directly, such as hand tools, grain, with the introduction of improved technology, capital tends to increase further and change in character, enabling farmers to buy items such as inorganic fertilizer and animal equipments.
4.5 Social Economic on Conserved Land
This study analyse the role of technology in soil conservation to smallholder farmers in  Kiroka village Pearson correlation coefficient (r) was used to determine the strength of the relationship between the two variables (technologies and soil conservation). The correlation found between two variables means that when there is a systematic change in technologies variable, there is also a systematic change in the soil, this is positive correlation.. 

Table 4.6: Correlations in Technologies on Conserved Land
TECHNOLOGIES	SOIL CONSEVATION
TECHNOLOGIES         Pearson                 1                                   Correlation                                  Sig. (2tailed)            .000                                Sig. (2tailed) 	.742**.000.000 
SOIL CONSERVATION    Pearson              . 742**                                      Correlation                                      Sig. (2tailed)               .000   **. Correlation is significant at the 0.01 level (2-tailed).	1
Source: Researcher 2018

In Table 4.6 indicates that there was a strong  significant relationship between technologies (0.724) and soil conservation in Kiroka Village. (FAO, 2011) point out that CA results in higher crop yields compared to conventional draft tillage (CD). CA maize grain yield, during the 2008/2009 cropping season was 3000 kg/ and 1780 kg/ha in Zambia and Zimbabwe respectively, these yields were 42 and 105 percent higher than yields from con CD tillage for these two countries respectively, hence technology in conserved farms is always importanceIn addition, climatic and other ecological characteristics as well as socio-economic factors are also important elements in land management.. In Kiroka village the yields in conserved land was increased and increase the family income.
The study also wanted to know about the correlation between technologies and soil conservation where it reveals that there is a positive correlation between technologies and conserved farm, the same results found by (Junge, 2009) on study titled Farmers' Adoption of Soil Conservation Technologies in Nigeria, the findings show that conservation farming and technologies are correlated where the conserved farms have high yield of production.

4.6.	Appropriate Strategies that Enhances the Performance of the Land Conservation
One of the study objectives was to measure appropriate strategies that enhance the performance of the land. Different variables were therefore used and guided by the five point Likert scale whose results are shown

Table 4.7: Appropriate Strategies that Enhance the Performance of the Land
		Frequency	Percentage	Mean	StandardDeviation
By providing education, information and, sharing knowledge practiced other countries, land performance increases 	DisagreeNot sureAgreeStrongly  AgreeGrand total	21124751130	16%9%36%     39%100%	4.35	0.825
Politicians, public administrators, farmers, researchers,and
institutions work together to formulate policy about conservation.	DisagreeNot sureStrongly AgreeAgreeGrand total	27173848130	21%13%29%37%100%	     4.31	  0.79
Active strategies such as passive, existence of native vegetative and enhancing small-holder production.	DisagreeNot sureStrongly AgreeAgreeGrand total	17134258130	13%10%32%45%100%	4.44	0.69
To proposed alternative practices to conventional or intensive agriculture 	DisagreeNot sureStrongly AgreeAgreeGrand total	18273055130	14%21%23%42%100%	   4	  0.737
The study wanted to know about the education and information to overcome, sharing knowledge and practice of other countries, land performance increases and the results were as follows; 21(16%) disagreed, 12(9%) was not sure, 47(36%)%) agreed, 51(39%) strongly agreed, implying that the majority was understand the statement as a results of communication and education. (Goto and Odagiri, 2012) posit that technology innovation is a strategy used by farmers to achieve and to improve performance in agriculture activities and as the results community strenghening.

Respondents were also asked if Politicians, public administrators, farmers, researchers, extension agents and institutions can work together to formulate forward-looking and effective policy encouraging conservation. From the study results, 27(21%) disagreed, 17(13%) was not sure, 42(32%) agreed,58(45%) strongly agreed, implying that most of the respondents (77%) accepted that the Politicians, public administrators, farmers, researchers, extension agents and institutions can work together to formulate forward-looking and effective policy encouraging conservation. 

The study informs us that regardless of different field and experience, decision makers and other people can join and work together on soil conservation related issues. (ICARDA, 2011) Politicians, non-governmental organizations, private industry and farmers can raise awareness of conserved agriculture, share lessons learned, and guide the adoption of conservation agriculture to local conditions. The Politicians, public administrators, farmers, researchers, extension agents and institutions in Kiroka village and other areas can work together in order to share knowledge, to formulate effective policy on  forward-looking that encourage siol conservation.

The study wanted to know on Strategies that may be active, such as surface crop residue management, or passive, such as the existence of native vegetative patches in fields, practices may incorporate and enhancing small-holder production, 17(13%) disagreed, 13(10%) was not sure and 30(42%) agreed while 38(53%) strongly agreed. This implies that the majority of respondents accepted that the Strategies that may be active such as the existence of native vegetative patches in fields, practices may incorporate and enhancing small-holder production. (Diressie, 2012) the native vegetation are usually the most important plant communities that make up the earth ecological sense that enhanes production to small holdre farmners. From the study we learn that by introducing active strategies where crop residue and native vegetative in farms enhances agriculture production. 

The study wanted to know about the alternative practices to conventional or intensive agriculture have been proposed, conservation land management strategies preserve or enhance ecosystem, 18(13%) disagreed, 27(21%) was not sure, 30(23%) agreed and 55(42%) strongly agreed. This implying that 65% of the respondents accepted that the alternative practices to conventional or intensive agriculture have been proposed, conservation land management strategies preserve or enhance ecosystem during the study.








SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
5.1 Introduction  
This chapter presents summary of the study, conclusions and recommendations made by the researcher on actions to be taken and recommendations for further research. It encompass problem of the study, study area some reviewed studies, methods used in data collection and analysis and therefore conclusions reached and finally recommendations.

The study examined the role of technology in soil conservation to smallholder farmers in Kiroka village. The study set out to assess the non conserved and conserved farms to smallholder farmers, to assess social economic benefits of the farmer’s livelihood with and without conservation farm in the study area, and to measure appropriate strategies that enhance the performance of the land conservation. This chapter, therefore, presents and discusses the summary of findings, conclusion, and recommendations and gives suggestions for further research. 

5.2 Summary of Findings
The purpose of this study was to asses the role of technology in soil conservation to smallholder farmers in Kiroka village. The study was conducted in Morogoro Rural district in Morogoro Region. This area was selected for its characteristic of being one among the area in which different technologies of soil conservation were implemented, has not been analyzed especially in role of these soil technologies. The researcher was interested to analyze the role of soil conservation technology, their contributions in social economic of the community. The research objectives were used to guide the collection of required data from the respondents. The findings of this study revealed  farmers understand the characterization of non-conserved soil and conserved soil in Kiroka village, as the results of knowledge help them in agriculture activities hence production will be inreased and live hood of the community will be better.

The government and other non government organization play a role in soil conservation technologies but few are either not awere of this assistance and that lead to poor achievement in combating SC,  so the government and all stakeholders should make sure that provide knowledge and skills on soil conservation in order to reach majorities especially to those areas that are affected much. Smallholder farmers are aware on the characteristics of non-conserved farms and conserved farms but lack of information concerning morden technologies used to improve the soil characteristic and high cost of these technologies hinder them from implementation. In addition, climatic and other ecological characteristics as well as socio-economic factors are also important elements in land management.  According to (Msanya, 2003) soil properties and related site characteristics is inevitable for one to be able to advise both current and potential land users on utilization for development of soil/land management technologies such as fertilizer application, soil conservation techniques and improved tillage methods.

The findings unveiled Socio-economic benefits  found in those conserved farms compare to those in non-conserved farms understood well to the small holder farmers and stakeholders. In the conserved farms production of crops is higher than in the farms that they are not conserved, production cost becomes lower due to the mordem technology used such as crops rotation, uses of contours, mixed crops in a single farm. These are things contribute much for the social economic activites to take place in these areas where exchange of goods and services is done and as a results strenthening families lives hood. 

The study also revealed strategies for enhanced performance of soil conservation are not satisfactory because there is shortage of soil conservation resources such as simple and affordable technologies, training and information share, financial resource to support smallholder farmers and farmers lack in participation in implementing the soil conservation which by NGOs and other stakeholders. Government institutions, private sectors, soil conservation stakeholders and farmers associations play a great role in setting up rules, regulations on imposing and describing strategies that can be utilized to enhance the performance of the land conservation.The variety of alternative practices to conventional or intensive agriculture have been proposed, conservation land management strategies preserve or enhance ecosystem services without compromising farm production and may be adopted before, during or after cultivation. 

Information from this study indicates that many small holder farmer lacky knowledge on how to implemt appropriate strategies on soil conservation becouse less  effort is made to let the small holder farmer come across toward technologies used in soil conservation. Many of them still depend much in old or traditional ways which is not friendly to environment and agriculture as well. The findings of this study also revealed presence of forgotten motivation and strategy. This includes; Lack of motivations for those who volunteer to conserve land, who provide the training, knowledge and information about new and simple technologies of soil conservation for effective conserved soil. The findings revealed stakeholders are of the views that, soil conservation technologies should be maintained but if possible free soil conservation technologies should be provided and if cost sharing is retained, it should be improved, also they view land conservation stakeholders to get some training and all farmers should be well sensitized about their land conservation responsibility.

5.3 Implications of the Results 
A quantitative analysis was made to analyze the role of technology in soil conservation on social economic integration, characteristics of conserved and non-conserved farms, using productivity and income as indicators. The analysis was based on propensity score matching, an econometric analysis. The results show technology in soil conservation as positively correlated with crop productivity, i.e. higher crop yields (Nkala ,2011). The results also indicate an indirect impact on soil conservation and social economic issues and subsequently a weak effect on poverty alleviation. Furthermore, these results show that changes in productivity tend to occur immediately, while changes in social economic issues and soil conserved might occur over the long-term. 

The results show that there no doubts from the econometric model results that technology in soil conservation impacted positively on crop productivity (Nkala, 2011). The results remained significant even after controlling for the possible self-selection bias with regards to the farmers’ decisions to participate in using technologies in soil conservation. Household income was said to have increased from the conserved farm. This income is used to purchase various household assets like bicycles, pay school fees, build better homesteads, purchase livestock and pay for hired labour. This accumulation of assets implies enhanced livelihoods for those smallholder farmers that were able to cultivate on conserved farm and increase productivity. The enhanced livelihoods are synonymous with higher household incomes and improved household food security. 

Despite these positive outcomes, respondents also complained about challenges faced with technologies used in soil conservation, high cost of implementing the technologies and lack of information and education. Respondents said that while soil conservation technologies help improves yields, the information and education of new and cheap technologies used in soil conservation were lack thereby negatively affecting the realization of the full positive adaptation and implement the technologies of soil conservation. Since most of the farmers cannot afford to implement the soil conservation technologies for conserve soil, promotion of technology in soil conservation without due regard on how the problem of soil degradation could be solved may be futile. 

Thus, for various reasons including charcoal, uncontrolled fires in Kiroka village and cultivating on slope and adverse climatic conditions increase in productivity did not seem to automatically translate into better livelihoods for most of the smallholder farmers. The socio-economic status of the farmers only showed marginal changes for the better as the majority of farmers could still be classified as poor farmers in Kiroka village.
5.4 Conclusions and Recommendations 
5.4.1 Conclusions 
The following conclusions are made from the results of the study. 
i.	Soil conservation technologies in agriculture have a positive relationship with the soil conservation hence technologies should play a role in supporting effective soil conservation management, since it provides  supports to smallholder farmers in agricultural activities, environment keeping as well as maintaining equal system and eventual change the lives hood of the entire community to particular area.
ii.	The quantity of soil lost in farms with conserved was low compared to the non conserved farms. Hence technologies used to conserve land perform well on controlling soil loss and reducing the amount of runoff volume, but lack the information about simple and modern technologies and high cost of these technologies that hinder the implementation.
iii.	On an appropriate strategies that enhances the performance of the land conservation,  the education, sharing knowledge and practice of other countries increase land performance . Politicians (policy makers), farmers, researchers, extension agents and NGOs can work together to formulate forward-looking and effective policy encouraging soil conservation

5.4.2 Recommendations
After the study conclusions recommendations has been put to various categories of people so as to improve actions and recommendation for further research as well.
i.	More effort is needed to ensure that the concept of soil conservation technologies are taken up by the government, policy makers and all stakeholders and adopted by the majority of smallholder farmers especially located in mountainous area such as Kiroka village. 
ii.	Government extension officers and researchers should train farmers to use SC measures such as Fanya Juu and ridges for controlling soil erosion. Thus, rather than promoting a package such as soil conservation technologies within a transfer of technology strategy, a participatory approach in which farmers, extension agents and researchers together develop innovative technology may be more promising.
iii.	The government should make policy review and improve all areas of weakness which hinder the progress of soil conservation. Policy review will help to identify many issues including simple and affordable soil conservation technologies.
iv.	Famers and the community should be well sensitized of their responsibilities in the soil conservation policy. Soil conservation returns does not benefit famers only it is for all Tanzanians, therefore joint efforts of all the community is needed in agriculture sector. 
v.	Agricultural decision makers should oversee on how to effectively run the training classes as they have no specific budgets for land conservation.

5.4.3 Recommendation for Further Research 
i.	Further research is needed in other districts as the study area of this research was Morogoro Rural district, the same study can be held in other areas so as to compare the results. 
ii.	This study focused on the role of technology only, other researchers may study the technology which performs better in Kiroka village. 
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APPENDIX I: QUESTIONNAIRES FOR SMALL HOLDR FARMERS
This questionnaire intend at assessing “The role of soil conservation technologies to small holder farmers in Kiroka Village Morogoro Tanzania”. The questionnaire aims at collecting information that will be helpfully to attain the study objectives. I would be most thankful if you would kindly have a time to participate in my study by responding to all questions in this questionnaire as openly and accurately as possible. Your sincerity and assistance in responding to the questions will be highly respected. All information gathered will be treated with highest confidentiality. Please fill in the required information in the spaces provided. Or tick (√) where necessary.

SECTION A: GENERAL PERSONAL INFORMATION 
1. Gender  
     Male [  ]              Female [  ]
2.   Age 
     20-30 years [  ]     30-40 years [  ]             40-50 years [  ]      Elders above 50 years [  ]
3.   Level of education
         Primary    [  ]             Secondary [   ]          College [  ]       University [  ]
4. Marital status
           Single [    ]      Married [  ]    3. Widow [  ] Other please Specify………………….
5.  Length of farming in the Kiroka villege  (in years)
     1-4 [  ]       5-8 [  ]       9-12 [  ]     Above 12[  ]
6.	Main primary source of income 
Sales crops [  ]    Sales livestock [  ]   others specify………………
7.	What is your main occupation? 
Farmer [  ]    Village leader [  ] Government employee [  ]    Self employee [  ]   Business[  ] 
      Others specify……………….
8.	Type of land uses
    Cultivation [  ] Grazing [  ] Forest [  ] Home-stead [  ]   Cultivated – Homestead [  
     Forest [  ]     Cultivated – Forest [  ]   others specify ………………………
9. Do you think that soil erosion is a problem in your farm plots? 
Yes [  ]   No [  ]
10.	Give rank to the following major causes of soil erosion in your area? 










SECTION B: THE SOILS IN THE NON-CONSERVED AND CONSERVED FARMS IN KIROKA VILLAGE.
You are requested to respond to most of the items in the subsequent sections using the        following scale by ticking the appropriate option. 
1.	SD Strongly Disagree [  ] 2.D Disagree [  ]    3.NS Not sure [  ]   4.A Agree [  ] 5.SA Strongly Agree[  ] 
	SD	D	NS	A	SA
Smallholder farmers have a positive attitude towards non-conserve soil and conserved soil					
Government or NGOs assist smallholder farmers on conserving the soil using various technology  					
These are technologies that have great role in conserving the soil, crop rotation, non-tired, no-till or no-tillage, crops residues, soil top cover crops and legume production					
It is very hard and expensive to use modern soil conservation technologies in our farms 					

SECTION C: THE SOCIO-ECONOMIC BENEFITS OF THE FARMER’S LIVELIHOOD WITH AND WITHOUT CONSERVATION FARM IN KIROKA VILLAGE
Social economic benefits to conserved farms are higher compare to non-conserved farms.					
In conserved farms, production increases and income generation increase and farmer’s economy increases					
In non-conserved farms social economy development activities are static					
integration can easily be implemented in conserved farms than non-conserved farms					

SECTION D: TO MEASURE APPROPRIATE STRATEGIES THAT ENHANCES THE PERFORMANCE OF THE LAND CONSERVATION
By providing education and information to overcome, sharing knowledge and practice of other countries, land performance increases					
Politicians, public administrators, farmers, researchers, extension agents and
institutions can work together to formulate forward-looking and effective policy encouraging conservation.					
Strategies may be active, such as surface crop residue management, or passive, such as the existence of native vegetative patches in					
Alternative practices to conventional or intensive agriculture have been proposed, conservation land management strategies preserve or enhance ecosystem					

THANK YOU FOR YOUR COOPERATION


Technologies of soil conservation
	Role of technologies in soil conservation
	Attitude towards conserved soil technologies










Strategies to enhance land performance
	Education and information about soil conservation
	Effective policy of soil conservation
	Alternative practices on soil conservation



